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STORAGE UNIT 

This application claims the benefit of U.S. Provisional Application 
Serial No. 60/240,469, filed October 13, 2000, the entire disclosure of which 
is hereby incorporated herein by reference. 

BACKGROUND 

The present invention relates generally to a storage unit, and in 
particular, to a modular storage unit. 

Typically, storage units, such as file cabinets and the like, are made of 
one or more pieces of sheet metal or wood, which pieces typically are 
permanently affixed together by welding and the like. Storage units of this 
nature are usually assembled at a manufacturer's facility by skilled workers, 
rather than by the end user. In addition, each storage unit is typically 
configured in a particular size that cannot be easily modified. As such, the 
storage units often require large amounts of storage space for inventory, and, 
due to their bulky size when assembled, can be expensive to ship. In addition, 
many conventional screens cannot be shipped by commercial carriers due to 
the relatively large size and weight of the screens. For example, United Parcel 
Service (UPS) has a size limitation of a 130 cumulative inches, which is 
defined as the circumference of the product plus the height thereof. Since 
many customers desire to have products shipped via such carriers, whether 
through orders placed on the internet or over the telephone, it can be 
advantageous to provide a storage unit meeting such size limitations. At the 
same time, many customers desire storage units that can be easily assembled 
without the need for special tools, and which are light weight and portable. 

In addition, many conventional storage units cannot be easily 
reconfigured by the end user to increase or decrease the storage volume, so as 
to accommodate changing storage needs. Moreover, conventional storage 
units, such as filing cabinets, can be relatively plain in their appearance. 
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SUMMARY 

Briefly stated, in one aspect of the invention, one embodiment of a 
storage unit includes a first and second horizontal shelf member, at least one 
vertical panel disposed between the first and second horizontal shelf members, 
5 and at least one tie member. A bottom of the at least one vertical panel is 

supported by the first shelf member and the second shelf member is supported 
on a top of the at least one vertical panel. The at least one tie member extends 
between and connects the first and second horizontal shelf members, with the 
at least one panel clamped therebetween. In another aspect of the invention, a 
10 method for assembling a storage unit is provided. 

In a preferred embodiment, the at least one panel comprises a pair of 
side panels, and the storage unit further comprises a back panel extending 
between the side panels and a front panel connected to one of the side panels. 

In another aspect, an alternative preferred embodiment of the storage 
1 5 units further includes a third shelf, at least one second panel and at least one 

second tie member. A bottom of the second panel is supported on the second 
shelf and the third shelf is supported on a top of the second panel. The second 
tie member extends between and connects the second and third shelf 
members. 

20 In another aspect of the invention, a storage unit kit has components 

capable of being assembled into a storage unit. The kit includes a plurality of 
shelf members, a plurality of side panels, at least one back panel, a plurality of 
tie members and at least one front panel. 

The present inventions provide significant advantages over other 

25 storage units. For example, the storage unit can be easily reconfigured by 

adding additional levels of storage to accommodate the user's needs. In 
addition, the components of the storage unit can be shipped in an unassembled 
state and can then be assembled by the end user so as to reduce the shipping 
volume and attendant expense. Preferably, such a storage unit meets the 

30 shipping requirements of various commercial carriers, like UPS. Moreover, 

end users can maintain a plurality of various individual components in 



inventory, rather than a plurality of cabinets. As such, the user can simply use 
the components as needed to reconfigure the various storage units. In 
addition, additional levels of storage can be added to the storage unit without 
having to disassemble already assembled lower levels. Assembly can be 
accomplished quickly and with minimal effort. 

The present invention, together with further objects and advantages, 
will be best understood by reference to the following detailed description 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a perspective view of one embodiment of a storage unit 
having three levels. 

FIGURE 2 is an exploded perspective view of a storage unit. 

FIGURE 3 is a side view of a side panel. 

FIGURE 4 is a top view of the side panel shown in Figure 3 . 

FIGURE 5 is an end view of the side panel shown in Figure 3. 

FIGURE 6 is a partial cross-sectional view of the side panel taken 
along line 6-6 of Figure 3. 

FIGURE 7 is a partial cross-sectional view of the side panel taken 
along line 7-7 of Figure 3. 

FIGURE 8 is a front view of a back panel. 

FIGURE 9 is a top view of the back panel shown in Figure 8. 

FIGURE 10 is a partial cross-sectional view of the back panel taken 
along line 10-10 of Figure 8. 

FIGURE 1 1 is a partial cross-sectional view of the back panel taken 
along line 11-11 of Figure 8. 

FIGURE 12 is a partial cross-sectional view of the back panel taken 
along line 12-12 of Figure 8. 

FIGURE 1 3 is rear view of a front panel. 

FIGURE 14 is a top view of the front panel shown in Figure 13. 
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FIGURE 15 is a partial cross-sectional view of the front panel taken 
along line 15-15 of Figure 13. 

FIGURE 16 is a partial cross-sectional view of the front panel taken 
along line 16-16 of Figure 13. 
5 FIGURE 17 is a partial cross-sectional view of the front panel taken 

along line 17-17 of Figure 13. 

FIGURE 18 is an end view of the front panel shown in Figure 13. 

FIGURE 1 9 is a perspective view of an insert. 

FIGURE 20 is a side view of the insert shown in Figure 19. 
10 FIGURE 21 is a backside perspective view of a drawer guide. 



FIGURE 22 is a frontside perspective view of the drawer guide. 
FIGURE 23 is a rear view of an alternative embodiment of a front 

panel. 

FIGURE 24 is a partial cross-sectional view of the front panel taken 



FIGURE 25 is a partial cross-sectional view of the front panel taken 
along line 25-25 of Figure 23. 

FIGURE 26 is a partial cross-sectional view of the front panel taken 
along line 26-26 of Figure 23. 

20 DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED 
EMBODIMENTS 

The terms "front", "side", "back", "top", "bottom", "upwardly" and 

"downwardly" as used herein are intended to indicate the various directions 

and portions of the storage unit and its components as normally understood 

25 when viewed from the perspective of a user facing the storage unit. 



15 



along line 24-24 



of 



Figure 23. 
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Referring to the drawings, and as best shown in FIGS. 1 and 2, a 
storage unit 10 can be assembled with various numbers of levels. For 
example, a storage unit 10 having three levels is shown in FIG. 1, while a 
storage unit 10 having only a single level is shown in FIG. 2. It should be 
understood that storage units having one or more levels can easily constructed 



# 
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using the components described herein below, and that the one and three level 
units are meant only to be exemplary and not limiting. 

Referring to FIG. 2, the storage unit 10 includes a pair of shelves 12, 
and in particular, a lower and an upper shelf. Each shelf preferably has four 
5 holes 14 passing therethrough, with each hole preferably having a countersink 

16. The shelf preferably has a rectangular shape and further preferably 
includes rounded corners 18. The shelf is preferably made of MDF fiber 
board with a clear coat of acrylic finish applied thereto, although it should be 
understood that other materials, including various wood, plastic and metal 
10 materials, and other finishes, including paint, laminate and melamine, would 

also work. The lowermost shelf is preferably flipped over such that the 
vB countersink is located on a bottom side of the shelf. The lowermost shelf 12 is 

i!" j further preferably configured with an additional plurality of holes, preferably 

four, on a bottom side thereof that are positioned and dimensioned to receive 
, ? tl 1 5 fasteners 18 that secure a support foot 20 to a bottom surface of the shelf. 

<?? :; The support foot 20 is preferably made of sheet metal and has an elliptical 

h* cross-section with a pair of flanges extending laterally from a top of the 

support foot. A glide 24 is secured to the bottom of the foot, preferably with 
] ™ an insert portion received in an open end thereof. Preferably, the fasteners 18 

20 secure the flanges 22 to the bottom of the shelf. Alternatively, the support 

foot can be configured with a caster or other type of wheel. 

Referring to FIGS. 1 and 2, each level of the storage unit comprises a 
pair of side panels 30, a back panel 50, and a pair of front panels 80, or doors. 
Each of the side panels 30 comprises a top 32, a bottom 34, a front 36 and a 
25 back 38. The back of the side panel includes a back panel section 40 that 

extends laterally from a side panel section 42. The two sections 40, 42 are 
joined by a curved corner portion 44. The side and back panels sections 40, 
42 in combination with the curved corner portion 44 increase the strength and 
rigidity of the side panel and make it more resistant to buckling and bending. 
30 Preferably, each side panel is made of sheet metal, and more preferably from a 



single sheet metal blank, although it should be understood that they could be 
made of other materials capable of absorbing a compression loading. 

Referring to FIGS. 3-7, in one embodiment of the side panel, the back 
38 thereof includes a pair of lugs 46 formed along an inboard edge 47 of the 
back panel section. The term "lug" as used herein is meant to be interpreted 
broadly as including any sleeve, loop, hook, ring, protuberance or other 
structural configuration capable of engaging a shaft, rod or other post type 
member, whether alone or in combination with one or more adjacent 
staggered lugs. The lugs 46 are preferably formed by bending or forming a 
portion of the side panel into a loop to form the sleeve and opening. The side 
panel 30 also includes a pair of lugs 48 formed along a front edge 49 thereof, 
with the lugs again preferably formed from a portion of the panel and having 
coaxially aligned openings. In addition, the front 36 of the side panel include 
a curved region 45, which again increases the structural rigidity of the side 
panel and is resistant to buckling and/or bending. Referring to FIGS. 3, 4 and 
6, a plurality of bosses (shown as four), each having a hole 41 therethrough, 
protrude inwardly from the side panel section. 

Various rails and/or drawers can be secured to the bosses. For 
example, referring to FIG. 21, a drawer guide 140 is shown as including four 
pairs of lugs 142, 144. The front or back lugs of each pair can be aligned with 
the holes in the side panel, with fasteners securing the drawer guide to the side 
panel. Referring to FIGS. 21 and 22, the drawer guide defines a plurality of 
channels 146 forming a plurality of rails 148 extending from a front to a back 
thereof, with the channels open 150 to the front of the drawer guide. File 
folder hangers and drawers can be inserted in the channels and supported on 
the rails. The drawer guide is preferably made of a polypropylene, structural 
foam material, although it should be understood that it could also be made of 
metal, e.g. by stamping, or other molded plastics. 

In an alternative embodiment, shown in FIG. 2, the side panel further 
includes a middle third support lug 148 or sleeve formed along the front edge 
49 thereof. The third sleeve 148 has an opening therethrough that is aligned 
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with the openings in the sleeves 48. The upper and lower support lugs 48 are 
each spaced from the middle support lug 148 so as to form two openings 
therebetween respectively. 

In either embodiment, the bottom 34 of the side panel 30 is disposed 
5 and supported on an upper surface of the lower shelf. A bottom surface 28 of 

the next upper shelf 12 is then disposed and supported on a top 32 of the side 
panels. 

As best shown in FIGS. 2 and 8-12, the back panel 50 is preferably 
generally rectangular in shape and has a top 52, a bottom 54 and opposite side 

10 edges 50. The back panel 50 extends between the back panel sections 40 of 

the side panel and is connected thereto with a pair of tie members 110. The 
back panel includes a pair of lugs 62 formed along each of the opposite side 
edges thereof. The lugs 62 are formed as a rearwardly facing hook, having an 
inner diameter shaped to receive the tie member 110. The back panel further 

15 includes an inwardly facing trough portion 64, or lug, that is staggered with 

and runs along the side edge between the lugs 62. The trough 64 has an inner 
diameter shaped to receive the tie member. The staggered lugs 62, 64 form an 
opening therebetween when viewed from a top of the panel. The lugs 62 of 
the back panel are spaced from the top and bottom 52, 54 of the back panel 

20 respectively such that they are disposed between and form openings that are 

coaxially aligned with the pairs of lugs 46 formed along the back of the side 
panels. 

The back panel preferably includes an arch-shaped opening 68 formed 
along a bottom 54 thereof. The opening 68 provides an ideal location to pass 

25 electrical lines, cables and other wiring or utilities from inside the storage unit 

to a backside thereof. The back panel 50 is preferably made of a hard plastic 
material, and more preferably of an ABS thermoplastic material, although it 
should be understood that it could be made of plastics and of other materials, 
such as metal or wood. The back panel is preferably translucent, but can 

30 alternatively be made transparent or opaque. The back panel is preferably 

molded with a plurality of ribs 66 that form elliptical, triangular, and diamond 
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shaped recesses 70, 72 therebetween. The ribs increase the structural rigidity 
and strength of the back panel. 

As best shown in FIGS. 13-18, a pair of front panel 80, or doors, are 
shown. The front panel 80 is preferably symmetrical and can be used 
5 interchangeable on the left and right side of the storage unit. Each front panel 

80 is preferably generally rectangular in shape and has a top 82, a bottom 84 
and opposite side edges 86. The front panels, in combination, extend between 
the fronts 36 of the side panels and are connected thereto with a pair of tie 
members 110. Each front panel 80 includes a pair of lugs 88 formed along 
10 one side edge thereof. The lugs 88 are preferably formed as a forwardly 

facing hook, having an inner diameter shaped to receive the tie member. The 
;J front panel 80 further includes a rearwardly facing trough portion 90, or lug, 

that is staggered with and runs along the side edge 86 between the lugs 88. 
The trough 90 has an inner diameter shaped to receive the tie member. As 
:e F* 15 shown in FIGS. 16 and 17, the trough 90 and the hook 88 form an opening 

Lfi 

£5 therebetween, which is shaped to receive the tie member, when viewed from a 

top of the panel. In essence, the lugs 48, 88 of the front and side panels form 
!«b a hinge, which is connected with a hinge pin 110. 

fi\ The front panel preferably includes a one-half dome shaped handle 92 

20 that extends from a front 94 of the panel along a side opposite the lugs. The 

handle 92 forms an opening 96 in which a finger can be inserted for gripping 
by a user. The front panel is preferably made of a hard plastic material, and 
more preferably an ABS thermoplastic material, although it should be 
understood that it could be made of other materials, such as metal or wood, 
25 and other plastics. As with the back panel, the front panels also are preferably 

translucent, but can alternatively be made transparent or opaque. The front 
panel 80 is preferably molded with a plurality of ribs 100 that form elliptical, 
triangular and diamond shaped recesses 102, 104 therebetween. The ribs 100 
increase the structural rigidity and strength of the front panel. A pair of 
30 bosses 106 extend rearwardly from the front panel at a top and bottom corner 

thereof along the side of the front panel opposite the lugs. A magnetic catch 



104 is attached to one of the bosses on each front panel, and preferably to the 
uppermost boss. As shown in FIG. 2, a strike plate 106 is attached to the 
bottom 28 of the upper shelf 12. In operation, the catch 104 magnetically 
engages the strike plate 106 to maintain the front panel in a closed position. It 
should be understood that other non-magnetic, e.g. snap-fit, catches could also 
be used. 

In an alternative embodiment of the front panel, shown in FIGS. 2 and 
23-26, the front panel 180 includes a pair of lugs 188 or sleeves dimensioned 
to receive the tie member 110, and an outwardly facing trough 198 running 
along the side edge of the front panel above, below, and between the lugs 188. 
The trough 190 has an inner diameter dimensioned to receive and pivot about 
the lugs or sleeves 48, 148 extending from the side panel, with the lugs 188 
disposed in the space formed between the lugs 48, 148 and with the openings 
therethrough being coaxially aligned. The lugs 188 include a forwardly facing 
channel portion 200 and a rearwardly facing channel portion 202, each of 
which is dimensioned to receive and engage the tie member 110. The lugs 
188, with their channel portions 200, 202 define an opening 204 therebetween 
when viewed from a top or bottom of the panel. When installed, the lugs 48, 
148, 188 form a hinge, which is connected with the tie member 110, which 
serves as a hinge pin. 

As shown in FIG. 1, the storage unit 10 can be assembled with our 
without front panels 80, 180 depending on the desired configuration. In 
addition, it should be understood that a single front panel that extends across 
the entirety of the width of the storage unit between the opposite side panels 
could also be used, with the front panel being pivotably attached to only one 
of the side panels. In such an embodiment, the strike plate 106, or other catch 
device, would be moved from a center position to a side position so as to be 
aligned with a magnetic catch positioned adjacent an edge of the front panel. 

To assemble the storage unit, a plurality of tie members 110 and insert 
members 120 are used. Each tie member 110 is preferably made of steel and 
includes opposite threaded ends 112. The tie members are preferably 




10 

configured as a cylindrical shaft, on the rod, so as to serve as a hinge pin for 
the front panel. The insert members 120 are preferably configured as barrel 
nuts, shown in FIGS. 19 and 20, each of which has a threaded opening 122 or 
bore extending therethrough wherein the insert member can be threadably 
5 engaged from either or both ends thereof. One end of the barrel nut includes a 

circumferential flange 124 and a groove 126 formed in the flange and 
extending diametrically across the end of the barrel nut. In operation, as 
shown in FIG. 2, a plurality of insert members 120 are inserted into the 
openings 14 formed in the lowermost shelf member, with the circumferential 

10 flange 124 engaging a bottom of the shelf. In a preferred embodiment, the 

openings 14 are countersunk 16 so as to provide a recess for the flange 124 
such that it does extend beyond the bottom surface of the shelf member. 

The side panels 30 are next supported on the upper surface of the 
lowermost shelf member 12, with the back panel 50 extending between the 

15 back sections 40 of the side panels. The bottom lugs 62 of the back panels 

rest on the bottom lugs or sleeves 46 of the side panels, with the openings of 
the lugs in coaxial alignment. A tie member 110 is inserted through the 
openings defined by the lugs 46, 62, 64, which act as securing members, and 
is threadably engaged with the insert member 120 in the lowermost shelf. The 

20 tie member 110 is engaged between the trough 64 and the lugs 62 on the back 

panel, which act as securing members, and extends through the lugs or sleeves 
46 on the side panels 30. 

Each of the front doors are then positioned with the lugs 88, 90, 188, 
190 thereof, and the openings defined thereby, and the openings defined 

25 thereby, coaxially aligned with the lugs 48, 148 of the side panels and the 

openings defined thereby. In a first embodiment, a tie member 110 extends 
through and/or is engaged with the lugs 88, 48, 90 of the front door, and the 
side panel, which act as securing members, and is threadably engaged with the 
insert member 120 in the lower shelf The lugs 48, 88, 90 in combination with 

30 the member 110 inserted therethrough form a hinge. In particular, the tie 
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member 110 is engaged between the trough 90 and the lugs 88, which act as 
securing members. 

In the alternative preferred embodiment of the front panel 180, the 
trough 190 pivots about the lugs 48, 148 of the side panel. At the same time, 
5 the tie member 110 extends through and/or is engaged with the lugs 188, 48, 

and 148 of the front and side panels, which act as securing members, and is 
threadably engaged with the insert member 120 in the lower shelf. The lugs 
and trough 48, 148, 188, 190, in combination with the member 110 inserted 
therethrough, form a hinge. 

10 In either embodiment, each front door 80, 180 is pivotably or hingedly 

mounted about the tie member 110 and is thereby connected to the side panel 
30. Preferably, the lugs 48, 148, 88, 90, 188 or securing members of the side 
and front panels are arranged such that the bottom 84 of the front panel is 
spaced slightly above the upper surface of the lowermost shelf member. 

15 The upper shelf member 12 is disposed on the side panels 30, with a 

bottom 28 of the shelf member being supported on a top 32 of the side panels, 
and preferably only by the top of the side panels. An insert member 120 is 
inserted into each opening of the upper shelf, with the flange 124 received in a 
countersink 116 formed in the upper surface 29 of the shelf member. The 

20 insert members 120 are threadably engaged with the upper end 112 of the tie 

member. A tool, such as screwdriver, can be engaged with the groove 126 
formed on the head of the barrel nut to tighten the insert member and thereby 
put the tie members 110 in tension, with the side panels 30 clamped between 
the shelf members 12 in compression. 

25 Additional levels of storage can be easily added without having to 

disassemble the existing storage unit, regardless of whether it is already one or 
more levels. Rather, a pair of side panels 30 are simply disposed on the upper 
surface 29 of the uppermost shelf member 12 of the existing storage unit. A 
back panel 50 is then positioned between the side panels 30. If desired, one or 

30 more front panels 80 can be positioned between a front of the side panels. Tie 

members 110 are then engaged by the securing members of the respective 
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panel members and are threadably engaged with a top of the insert members 
120 recessed in the countersink of the uppermost shelf member of the existing 
storage unit. Since the insert members 120 are threaded all of the way 
through, they serve both as tightening member for the lower tie members and 
as a nut for the upper tie members. 

Although the present invention has been described with reference to 
preferred embodiments, those skilled in the art will recognize that changes 
may be made in form and detail without departing from the spirit and scope of 
the invention. As such, it is intended that the foregoing detailed description 
be regarded as illustrative rather than limiting and that it is the appended 
claims, including all equivalents thereof, which are intended to define the 
scope of the invention. 



